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Abstract 
Early parenting is critical to effective attachment and a range of positive developmental 
outcomes for children. Feeding is a key task of early parenting and increasing evidence 
indicates that early feeding practices are important for the development of self-regulation of 
intake and food preferences which in turn are predictors of later obesity risk. However, 
relatively little is known about the mother-infant interaction at the transition to solids among 
typically developing children. This study aimed to describe parenting strategies used by 
mothers at the transition from milk feeding to solid food. Twenty mother-infant dyads were 
video-taped during a feeding interaction and data was analysed to describe maternal use of 
parenting strategies. It was predicted that positive feeding strategies would be correlated with 
lower levels of Infant Food Refusal (IFR), higher maternal sensitivity, and better overall 
parenting scores. The opposite was predicted for negative feeding strategies. It was found that 
positive strategy use and general parenting scores were significantly correlated in the 
predicted direction, however maternal instruction, aversive contact and ineffective strategy 
use were significantly correlated with and predictive of IFR. Additionally, it was 
hypothesised that maternal strategy use would deteriorate towards the end of the interaction, 
and this hypothesis was partially supported: significantly more negative strategy use was 
observed in the last third of the interaction, whilst positive strategy use remained consistent 
through the feeding interaction. The findings have important implications for early feeding 
parent education and intervention programs. 
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In the first year of a child’s life the feeding interaction between a mother and her infant is a 
significant part of their relationship. A problematic early feeding relationship can contribute 
to the development and maintenance of feeding difficulties and serious eating disorders 
(Benoit, 2009), and impact on the child’s food preferences and self-regulation of energy 
intake (Anzman, Rollins, & Birch, 2010). At a time when obesity is prevalent, and commonly 
referred to as a disease that is at epidemic proportions (Benoit, 2009), it has become 
increasingly important to examine the causal and maintaining factors of inappropriate and 
problematic feeding behaviours. There are multiple, cumulative risk factors for excess weight 
gain in infants (Robinson, Yardy, & Carter, 2012): including non-modifiable ones (e.g., 
socio-economic status), as well as ones which can potentially be changed such as those 
related to the child’s behaviour (e.g. sedentary behaviours) or to parenting behaviours (e.g. 
dysfunctional parenting strategies) (Birch & Ventura, 2009). A growing evidence base is 
pointing to the importance of parenting feeding practices in infancy for the development of 
obesity (see: Birch, Anzman-Frasca, & Paul, 2012; Dattilo et al., 2012, for reviews).	 The 
majority of parents report difficulty feeding their child at some stage (Schroeder, 2002) and 
feeding disorders affect approximately 20% of typically developing children (Benoit, 2009; 
Schroeder, 2002; Williams, Hendy, & Knecht, 2008). However, prior research has focused 
largely on older children that suffer from more serious medical or feeding disorders, which is 
not necessarily generalisable to typically developing children, and there is limited 
information available on the maternal feeding practices of infants.   
Eating behaviours established in childhood can have enduring effects on the child’s 
long-term diet and overall health (Moore, Tapper, & Murphy, 2007). Much of what a child 
learns about food and eating comes from the transitional period, where their diet changes 
from milk to solids (Anzman, et al., 2010; Birch & Fisher, 1998). The quality of the mealtime 
interaction between mother and child during this sensitive period of brain development has a 
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significant on the infant’s eating behaviours and attitudes (Birch & Fisher, 1998), as well as 
the child’s attachment relationships (Ainsworth & Bell, 1969; Bakermans-Kranenburg, Van 
Ijzendoorn, & Juffer, 2003; Ward, Ramsay, & Treasure, 2000). Specifically, maternal 
sensitivity and responsiveness to her infant’s signals greatly influences the mother-child 
attachment relationship (Bakermans-Kranenburg, et al., 2003; van Ijzendoorn, Juffer, & 
Duyvesteyn, 1995). Several authors argue that responsive parenting applied to the feeding 
context (i.e. responsive feeding) underpins an encouraging feeding relationship that promotes 
positive outcomes in terms of the child’s future eating habits, behaviours and food 
preferences (Baughcum et al., 2001; Birch & Fisher, 1998; Black & Aboud, 2011; Parkinson 
& Drewett, 2001; Udall, 2007).  
There has been a fair amount of research on when and what a child should and should 
not be fed during the transitional period (Grummer-Strawn, Scanlon, & Fein, 2008; Udall, 
2007), but little on how the child should be fed. It is important to determine what feeding 
strategies are effective in developing appropriate child eating behaviours and to prevent 
feeding difficulties and negative outcomes associated with ineffective feeding strategies. The 
literature in older children overwhelmingly agrees that the feeding interaction is most 
effective when the child regulates timing, amount, preference and pacing (Anzman, et al., 
2010; Birch, 1999; Clark, Goyder, Bissell, Blank, & Peters, 2007; Johnson & Birch, 1994; 
Satter, 1990), and when the parent allows the child to self-regulate intake according to their 
intrinsic hunger and satiety cues (Johnson, 2000; Johnson & Birch, 1994; Satter, 1990). 
Research with older children has demonstrated that parenting behaviours are related 
to child mealtime behaviour and child food intake (de Moor, Didden, & Korzilius, 2007). For 
example, authoritarian or coercive parenting styles have been associated with less self-
regulation in children’s eating (e.g., less satiety responsivenss, emotional overeating; Joyce & 
Zimmer-Gembeck, 2009). Specific parent behaviours such as the use of  negative physical 
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contact, negative prompting and instructions have been related to children’s non-compliance 
and food refusal (Sanders, Patel, le Grice, & Shepherd, 1993), as have less intrusive strategies 
such as not attending to the child’s cues that they are hungry or full (Anzman, et al., 2010; 
Birch, 1999; Clark, et al., 2007; Faith, Scanlon, Birch, Francis, & Sherry, 2004). Parents may 
also become less patient as the interaction progresses, which may lead to deterioration in 
effective strategy use, and an increase in ineffective strategy use towards the end of the 
mealtime. These issues in the feeding interaction are not uncommon: 75% of mothers 
reported using coaxing or coercive strategies when feeding their child, 40% indicated that 
they have used food as a reward, and only 56% of mothers interpret infant food refusal to 
mean that the infant is full (Daniels et al., 2009).  
Aims and Objectives 
The transitional period is critical to the child’s learning the behavioural mechanisms around 
eating and mealtimes (Udall, 2007), and the quality of the feeding interaction has serious 
implications for the child’s eating behaviours and attitudes (Birch & Fisher, 1998). There are 
gaps in the literature on how the child should and should not be fed in this sensitive period of 
development, and little is known about what strategies mothers use at the transitional stage 
when feeding their infants. Much previous research examining the feeding interaction has 
focused on older children with clinically-relevant disordered eating, and the majority of 
research on mealtime parenting practices has been focused on parents of older children.  
The current study aimed to describe parenting strategies used by mothers in order to 
gain a picture of maternal parenting behaviour in the feeding interaction among typically 
developing infants during the transitional period. Firstly, we hypothesised that positive 
maternal feeding strategies would be significantly correlated with adaptive eating behaviour 
in the infant, and negative feeding strategies would be significantly correlated with disruptive 
or inappropriate infant eating behaviour. More specifically we predicted that: (a) observed 
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positive feeding strategies would be negatively correlated with infant food refusal (IFR), and 
(b) observed negative feeding strategies would be positively correlated with IFR. Secondly, 
we hypothesised that maternal strategy use would predict IFR, controlling for maternal 
demographics of age, education, and weight. Thirdly, we predicted that the mother-child 
feeding interaction would deteriorate towards the end of the interaction, such that there would 
be: (a) less positive strategy use at the end of the interaction compared to the start, and; (b) 
more negative strategy use at the end of the interaction compared to the start. 
To examine the relationship between maternal sensitivity and maternal behaviours the 
fourth hypothesis predicted a significant relationship between maternal sensitivity scores and 
observed parent feeding strategies. Specifically: (a) higher general maternal sensitivity would 
be positively correlated with positive strategy use, and (b) higher maternal sensitivity would 
be negatively correlated with negative strategy use. Finally, to examine the relationship 
between overall styles of parenting and maternal feeding behaviour the fifth hypothesis 
predicted a significant relationship between observed global and feeding specific parenting 
behaviour. Specifically that: (a) lower (better) global parenting scores would be negatively 
correlated with positive strategy use, and (b) lower (better) global parenting scores would be 
positively correlated with negative strategy use.  
Method 
Participants 
Participants for the current study were randomly selected from those enrolled in the 
NOURISH trial, a longitudinal early intervention study designed to determine the efficacy of 
a community-based early feeding intervention for first-time mothers (see Daniels, et al., 
2009). Infants were included in NOURISH if the infant was born healthy, greater than or 
equal to 35 weeks gestation and weighed 2500 grams or more. Infants were excluded if they 
had been diagnosed with a congenital abnormality or chronic condition that would impact 
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normal development. Mothers were able to participate in NOURISH if this was their first 
child, they were aged 18 years or older, were able to write and speak English, and were 
prepared to attend sessions at metropolitan child health clinics. Mothers were excluded if 
they had a documented history of domestic violence, intravenous substance abuse or self-
reported eating, psychiatric or mental health problems, or if they were taking part in intensive 
home-visiting programs.  
Eighty NOURISH participants were randomly selected and invited to participate in 
this study (40 from the control group and 40 from the intervention group), and data from the 
first 20 mothers from the control group that volunteered were utilised. The mothers ranged in 
age from 19 to 40 years, M(SD)=30.55(5.74), the infants ranged in age from 6 to 11 months 
at the time of the observations, M(SD)=7.5(1.32), and infant gender was equally split between 
males and females. The education levels of the mothers varied: seven (35%) had a high 
school education or less, five (25%) had a trade or college education, and eight (40%) had a 
university degree. Two mothers (10%) had an annual family income level of $20k–35k, three 
(15%) between $35k–50k, two (10%) between $50k–70k, five (25%) between $70k-100k and 
eight (40%) more than $100k. Most (90%) of the mothers considered themselves in the 
normal weight range before becoming pregnant, and the majority (90%) of the mothers were 
born in Australia. Most (90%) of the mothers were married or lived in a cohabiting 
relationship with the remainder single.  
Measures 
The participants completed a demographic questionnaire, and information about the 
introduction of solid and semi-solid food was also collected.  
Videotaped data was coded using the Parent-Infant Mealtime Behaviour Checklist 
(PIMBC; Morawska & Laws, 2011) developed for this study. The PIMBC was refined 
through a review of existing observational measures (e.g., Sanders, Le Grice, & Turner, 
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1993) and the literature examining what constitutes effective and ineffective parental feeding 
practices. Because this study only conducted one home observation per mother-infant dyad, 
and due to the variable and unpredictable mood and behaviour of infants the focus was on 
maternal behaviour that are associated with infant food refusal. The only infant behaviour 
coded was Infant Food Refusal (IFR). The videos were coded using one-minute intervals by 
the second author, and the frequency of each behaviour was recorded within the one-minute 
blocks. Six positive parenting strategies (Descriptive Praise, Global Praise, Instructions, 
Eating Comments, Effective Strategy Use and, Modelling) and four negative parenting 
strategies (Aversive Contact, Aversive Instruction, Aversive Eating Comment, Ineffective 
Strategy Use) were coded. In addition, non-aversive wiping of the infants mouth was also 
coded. The inter-rater reliability was calculated for individual maternal behaviours and infant 
food refusal ratings. An independent rater reviewed 25% of the observations, reliability was 
as follows; κ=.41, 46, .54, and .56 for Aversive Instruction, Ineffective Strategy use, 
Instruction, and Aversive Contact, respectively, which constituted moderate agreement; 
κ=.62, .73, and .79 for Aversive Eating Comments, Effective Strategy Use, and Eating 
Comments respectively, which constituted substantial agreement, and; κ=.81 for Global 
Praise which was approaching perfect agreement (Landis & Koch, 1977), and finally, no 
kappa value could be calculated for Descriptive Praise due to the lack of variability in the 
observations. Infant Food Refusal had a κ=.71 (substantial agreement). Data from the 
independent reliability rater was not used in the analyses.  
The Global Rating Scale (GRS; Morawska, Adamson, & Winter, 2010) provides a 
global score for each of seven dimensions: Permissiveness (extent to which the parent had 
clear expectations for the child’s behaviour and how lenient or laissez-faire the parent was in 
regards to the child’s behaviour), Use of Positive Parenting Strategies (extent to which the 
parent used positive parenting strategies), Controlling/Interfering (level of control imposed 
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on the child by the parent), Appropriate Use of Strategies (how appropriate the management 
strategies used by the parent were in relation to their child’s behaviour, and when they were 
applied), Consistent Use of Strategies (consistency with which strategies were used and the 
extent to which the same parenting response was used across behaviour, time, and child), 
Affect/Engagement (parent’s affect during the observation and how engaged the parent was in 
the interaction), and Parent-Child Interaction Quality (relationship between parent and child 
during the observation, and whether the parent and child were ‘in it together’). The GRS was 
scored after the observer had viewed the whole observation once, while coding the 
observation using the PIMBC. It was scored on a 9-point scale, with clear behavioural 
descriptions anchored at each end. Lower scores indicated more optimal parenting on each 
dimension, and a total score was obtained by averaging across the seven dimensions. An 
independent rater viewed 25% of the observations, and intraclass correlation (ICC) was .88, 
for the overall participants GRS score (averaged across the seven dimensions).  
The Maternal Sensitivity Diary (MSD) used in the current study was an adaptation of 
the Maternal Attachment Diary (Burrous, Crockenberg, & Leerkes, 2009). To determine 
maternal sensitivity toward their child, mothers were asked to recall three situations from the 
previous week: (1) when their child was upset or angry, (2) when mother and child were 
separated and the child became distressed, and (3) when the child was frightened or afraid. 
Mothers were asked to explain their child’s behaviour, how they responded to their child’s 
behaviour, and what the child did in return in each situation. Maternal sensitivity was rated 
based on how well the mother’s response matched the child’s needs and the intensity of the 
child’s distress. The description of the situation informed the context of the rating, and 
ratings of sensitivity also took the child’s expressions of distress and need into consideration. 
Maternal behaviour was rated on a 5-point scale from 1 (very insensitive) to 5 (very 
sensitive), and the overall maternal sensitivity score was calculated for each participant by 
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averaging scores across the three situations. Twenty-five percent of dairies in the current 
study were rated by an independent rater with a mean ICC=.50 and internal consistency of 
α=.70, for the overall maternal sensitivity score.  
Procedure 
Ethical clearance for the study was obtained in accordance with the ethical review processes 
of the University of Queensland, Queensland University of Technology, and the National 
Health and Medical Research Council guidelines. Written informed consent for this study 
was obtained from all participating families. 
Recruitment: A consecutive sample of first-time mothers delivering at selected public and 
private hospitals in Brisbane, Queensland, between February to May 2009, were approached 
within 72 hours of delivery, for consent to a second contact regarding enrolment in 
NOURISH when the infants were 4-6 months old. Consenting mothers and their infants 
underwent  baseline assessment at 4-6 months, and were subsequently randomly allocated to 
intervention or control condition (Daniels, et al., 2009). Maternal height and weight were 
measured at baseline assessment, and for the purposes of this study coded as being in the 
underweight (1), normal (2) or overweight range (3).  
A subsample (N=40 from each condition) of the mothers who also gave consent to be 
contacted for participation in separate studies was randomly selected by an independent 
statistician. The subsample of mothers were sent a letter of invitation, and subsequently 
phoned and their eligibility was assessed. The first 20 consecutive mothers in the NOURISH 
control group that agreed to take part when phoned to assess their eligibility were participants 
in this study.  
Observations: Mothers were asked to choose a mealtime when they thought that their 
infant would be hungry, and was an appropriate time for the observation to take place in their 
home. The mother was asked to feed her infant a meal of solid and/or semi-solid foods and to 
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interact and respond to the infant as usual. The mealtime interaction was recorded by a video 
camera on a tripod. Mothers were asked to start feeding when it suited and the mother-child 
interaction was recorded. Mealtime interactions lasted on average 12.8 minutes (SD=4.44), 
ranging from 5 to 20 minutes. After the mealtime interaction finished, the video continued to 
record the mother and her infant while she answered a series of verbal questions related to the 
meal, followed by administration of the Maternal Sensitivity Diary by the third author.  
Statistical analysis 
The frequency of parenting behaviours was divided by the number of intervals for each 
participant to make the individual maternal behaviours comparable across participants with 
varying lengths of interactions. The positive strategy use composite was created by summing 
the frequency scores for each of the six positive parenting strategies and dividing the result 
by the number of one-minute intervals. The same was done for the negative strategy use 
composite.  
Regression analysis was used to assess the relationship between maternal strategy use 
and IFR, controlling for maternal age, education and weight, as these are non-modifiable 
factors which have been associated with infant obesity. As the positive and negative strategy 
use composites were not significantly correlated with IFR, the individual maternal behaviours 
that were significantly correlated with IFR were used as predictors in the regression analysis 
i.e., Instruction (IN), Aversive Contact (C-) and Ineffective Strategy Use (SU-). In order to 
detect a moderate effect size (.50) with power to detect at .80, and three predictors in the 
equation we required a sample size of 19. To analyse whether maternal strategy use changed 
over the interaction, strategy use in the first and last third of the interaction was compared for 
each participant.  
Results 
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The mean, standard deviation, minimum and maximum statistics for the individual maternal 
behaviours, IFR, number of intervals, strategy use composites, GRS scores, and MSD scores 
can be seen in Table 1.  
Maternal Feeding Practices 
The frequency of maternal behaviours and strategy use, as well as IFR can be seen in Table 2. 
All participants indicated that the feeding interaction was typical. The correlation table for 
the individual maternal behaviours and IFR can be seen in Table 3, illustrating the feeding 
strategies that commonly occurred together. Contrary to hypothesis 1, IFR was not related to 
either positive or negative feeding strategies (r=.13, p=.599 and r=.38, p=.095, respectively). 
Some individual maternal behaviours were found to be significantly correlated with IFR, as 
shown in Table 3.  
Predicting Infant Food Refusal 
A hierarchical regression was used to test that hypothesis that maternal strategy use would 
predict IFR, controlling for maternal demographics of age, education, and weight. Maternal 
age, education and weight were entered at the first step of the equation, R=.33, F(3,13)=.67, 
p=.584, R2=.11. Instruction use, Aversive Contact and Ineffective Strategy use were entered 
at step 2, resulting in a significant improvement to R (R2change=.47, Fchange(3,13)=4.78, 
p=.019). With all predictors in the equation R=.76, with 95% confidence limits from .39 to 
.77, F(6,13)=2.96, p=.048. The R2 value of .58 (Radj2=.38) after step 2 indicated that 
approximately 58% of the variability in IFR was accounted for by all of the variables in the 
model. However, as shown in Table 4 there were no individual significant predictors of IFR. 
Maternal Feeding Strategy Use across the Interaction 
The third hypothesis predicted that the mother-child interaction would deteriorate towards the 
end of the interaction. Two repeated-measures t-tests were conducted, analysing the 
difference in positive and negative strategy use between the first and last third of the 
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interaction. The hypothesis was partially supported: there was no significant difference in 
positive strategy use between the first (M(SD)=15.6(11.54)) and last third 
(M)SD)=14.9(11.92)) of the interaction, t(19)=.42, p=.679. However, there was a significant 
difference in negative strategy use between the first and last third of the interaction, t(19)=-
2.59, p=.018, such that there was more negative strategy use at the end of the interaction 
(M(SD)=4.05(3.35)), compared to the start (M(SD)=2.40(2.60)).  
Relationship between Observed Behaviour and Maternal Sensitivity 
The fourth hypothesis predicted a significant relationship between maternal sensitivity scores 
and observed behaviour. The hypothesis was not supported, higher scores on maternal 
sensitivity were not significantly correlated with either positive or negative strategy use 
composites (r=.04, p=.859 and r=-.17, p=.478, respectively). 
Relationship between the PIMBC and Global Rating Scale 
The fifth hypothesis predicted a significant relationship between the Global Rating Scale 
(GRS) and the PIMBC, and the hypothesis was partially supported. It was found that the 
positive strategy use composite was significantly negatively correlated with scores on the 
GRS (r=-.72, p<.001) and the relationship between GRS scores and the ineffective strategy 
use composite were approaching significance (r=.44, p=.050).  
Discussion 
The current study aimed to describe parenting strategies used by mothers of infants to gain a 
picture of maternal feeding behaviour during the transitional phase. The findings show a very 
high frequency of positive parenting strategy use, with almost all of the mothers using global 
praise, instructions, eating comments and effective strategies. The frequency of global versus 
descriptive praise was high, which may have been due to the young age of the infants with 
mothers using simple language to make sure the child understood. However, while praise can 
be an effective reinforcer, it is most effective when it is contingent upon a specific behaviour 
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and describes the particular behaviour that is being reinforced (Brophy, 1981). Modelling 
was a positive parenting strategy that was used very little in our sample. When the 
appropriate eating behaviour is modelled through the social context of shared mealtimes it 
has been found to be effective in encouraging older children to display appropriate mealtime 
behaviours and promotes nutritional food preferences, and it is made especially effective if 
coupled with positive and enthusiastic comments about the food (Anzman, et al., 2010; Birch, 
1980; Harper & Sanders, 1975; Hendy & Raudenbush, 2000; Moore, et al., 2007). While the 
research on imitation in infancy is complex and it would be difficult to tease out the 
importance of modelling in the mealtime context for specific infant eating behaviours, 
nevertheless, by eating together, families are establishing contexts, routines and environments 
for mealtimes which persist over time.  
Negative feeding strategies were used moderately frequently in the sample, and a 
substantial number of mothers used an ineffective strategy at some stage during the 
interaction. Consistent with previous studies, it is not uncommon for these strategies to be 
used in every day mother-child feeding interactions, as mothers may not be aware that the 
strategies are ineffective (Daniels, et al., 2009).  
While observed mother behaviour composites were not significantly related to infant 
food refusal, individual maternal behaviours of instruction, aversive contact and ineffective 
strategy use were significantly correlated with IFR. These significant correlations are 
consistent with previous research which has found a relationship between specific negative 
parenting strategies and children’s noncompliance during mealtimes in older children 
(Sanders, Patel, et al., 1993). In our study, we observed that mothers would often insist on 
continuing the mealtime interaction, directing comments to the infant such as ‘one more 
spoon’, or ‘come on, not much left now you’re almost done’ even when the infant continued 
to refuse food. This pressure to eat overrides infant cues and undermines the capacity to self-
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regulate intake (Anzman, et al., 2010). Instruction, aversive contact and ineffective strategy 
use also significantly predicted IFR, controlling for maternal age, education and weight. Over 
half of the variability in IFR was accounted for by all the variables in the model, but 
individually there were no significant predictors. The lack of individual significant predictors 
could be due to the low sample size, not producing enough power to achieve significance. 
Infant food refusal was the only child behavioural measure used, as it is an easily 
discernible infant behaviour, and during the preverbal stage of development it is the only 
communicative cue that the infants are satiated, but this measure was potentially limited. At 
some point during the feeding interaction there has to be IFR to indicate to the parent to stop 
feeding, but if refusal is continuous it suggests the parent is not being sensitive to the infant’s 
satiety cues. Additionally, there is a problem if no IFR is coded, as the infant could still be 
hungry at the end of the interaction, but the mother has used the infant eating all the food as a 
cue that the infant has finished eating and is full. For example, in one of the interactions the 
child displayed cues of hunger at the end of the feeding interaction which included 
behaviours such as reaching for the spoon and bowl, sucking on the spoon, and crying when 
the mother took the spoon and empty bowl away. The mother responded to the child by 
trying to distract him with toys rather than providing the infant with more food as she may 
have interpreted eating all of the food as a cue that the child was full. 
 The third hypothesis predicted that the mother-child interaction would deteriorate 
towards the end of the interaction. This hypothesis was partially supported, with no 
significant difference in positive strategy use, but more negative strategy use towards the end 
of the interaction compared to the beginning. It has been argued that children’s rejection and 
hence apparent dislike of new foods and resulting behaviour might cause parents to use 
ineffective strategies, rather than parents choosing to use these strategies during the feeding 
interaction (Wardle, Carnell, & Cooke, 2005). We found support for the deterioration of 
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strategy use in the feeding interaction, which may be due to mothers becoming increasingly 
more impatient with their child as the interaction progresses, resorting to more negative 
feeding strategies. Even though this sample had a far higher rate of positive than negative 
strategy use, the increase in negative strategy use is an important finding, given the limited 
research to date on this deterioration effect. An alternative explanation for the deterioration 
effect is that the presence of the video-camera with the researcher in a nearby room may have 
led to demand characteristics whereby mothers may have inadvertently inhibited their use of 
negative strategies during the initial stages of the feeding interactions. Over the course of the 
feeding interaction mothers may have become increasingly more comfortable in the presence 
of the video equipment which may have led to the negative strategy use increasing at the end 
of the interaction. However, to maximise the likelihood that the observations were as 
naturalistic as possible the observation took place in their own home at a time when the infant 
was hungry as indicated by the mother and the mothers were instructed to act as they 
normally would. All mothers indicated that the feeding interaction was typical. 
Contrary to hypothesis, observed maternal behaviours were not related to self-
reported maternal sensitivity scores. The lack of a relationship may be due to the fact that the 
MSD is a self-report measure that examines subjective emotional situations, while the 
PIMBC is an observational measure that analyses clearly observable maternal behaviours and 
strategy use. In regards to the MSD, mothers reported on previous incidents which may have 
led to a selective recall bias, whereby she may have thought back to the situation and 
incorrectly assumed that she would have behaved in a positive manner (for example, hugging 
her child) when it is possible that she may not have done so. The mothers were asked to recall 
a situation from that day, however many mothers were unable to think of a recent situation so 
had to recall one from days or weeks ago. This lag in time between the situation and the 
recall of the situation on the MSD may have further exacerbated the recall bias. In contrast, 
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observed overall styles of parenting and observed positive maternal feeding behaviour were 
significantly related, suggesting that when measured within the same domain (mealtime 
observed interaction) global parenting style is related to specific feeding strategy use.   
There are several limitations of the current study that need to be noted. Firstly, as this 
study focused on maternal behaviours during the mother-infant feeding interaction, it is 
important to note that the findings are not generalisable to the father-infant feeding 
interaction, or to broader triadic or family mealtime interactions. We collected only one 
mealtime observation per family, a limitation common in this type of research, and future 
research could focus on collecting longitudinal data across the transitional period to examine 
changes in parenting behaviour and infant eating. Another limitation was the relatively small 
sample size. Examining more mother-infant dyads may have helped improve the strength and 
generalisability of the findings.  
An interesting observation in the current study was that a number of parents reported 
that they usually watch television or listen to the radio when feeding their child, to occupy 
themselves and to prevent boredom. The high frequency of maternal behaviours found in this 
study may have been due to the absence of the television and radio. Future research can 
explore the association between watching television during a mealtime and less maternal 
interaction, less focus on eating behaviours and increased infant distraction. Watching TV 
whilst eating may dilute the quality of the interaction and is likely to distract the child from 
attentiveness to cues and development of eating skills. 
The current study extends on previous research, by examining typically developing 
infants, and using an objective coding procedure for mother-infant interactions. The study 
provides insight into the types of parenting strategies mothers use during the transitional 
period. It appears that certain parenting strategies were not being used enough, some too 
much, and some inappropriately, and that interactions tend to deteriorate over the course of 
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the meal. It is recommended that future educational and intervention programs targeting 
parent feeding behaviours should educate parents on what constitutes effective strategy use 
by providing information on the importance of descriptive praise while limiting excessive use 
of global praise, and parents should also be made aware of the significant benefits that having 
a shared mealtime with their infant would have on their infants behavioural learning through 
modelling. Additionally, parents may benefit from increased awareness of the negative and 
ineffective strategies that are commonly used during mealtimes, especially highlighting that 
using negative strategies, such as rewarding, distracting, restricting, pressuring and 
controlling have serious consequences for their child’s future attitudes, behaviours, self-
regulation and food preferences.  
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Table 1 
Descriptive statistics for the PIMBC, GRS and MSD 
 Mean SD Minimum Maximum 
Descriptive praise .06 .26 0 1.16 
Global praise .86 .65 0 2.47 
Instruction .58 .32 0 1.33 
Presents food 3.46 1.39 .56 5.80 
Eating comments 1.35 .62 .50 2.84 
Effective strategy use .43 .32 0 1.40 
Aversive contact .09 .16 0 .67 
Aversive instruction .12 .16 0 .60 
Aversive eating comments .17 .17 0 .53 
Ineffective strategy use .26 .23 0 .80 
Non-aversive infant wipe .14 .16 0 .53 
Infant food refusal .38 .34 0 1.07 
Length of interaction 12.80 4.44 5 20 
Positive strategy use composite 3.28 1.47 1.40 8.21 
Negative strategy use composite .65 .433 .06 1.67 
GRS score 3.57 1.08 1.86 5.57 
MSD score 3.95 .77 2.00 5.00 
 
Table 2 
Frequency of specific maternal feeding behaviours and infant food refusal 
Maternal Behaviour % (n) 
Positive Parenting Strategies  
Descriptive Praise 10 (2) 
Global Praise 95 (19) 
Instruction 95 (19) 
Eating Comments 100 (20) 
Effective Strategy Use 95 (19) 
Modelling 10 (2) 
Negative Parenting Strategies  
Aversive Contact 55 (11) 
Aversive Instruction 55 (11) 
Aversive Eating Comment 65 (13) 
Ineffective Strategy Use 80 (16) 
Non-aversive Infant Wipe 65 (13) 
Infant Food Refusal  80 (16) 
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Table 3 
Correlations of individual maternal feeding behaviours and infant food refusal 
 1 2 3 4 5 6 7 8 9 10 11 
1. Infant food refusal 
    p 
1 .05 
.827 
-.08 
.752 
.57** 
.008 
-.17 
.468 
.07 
.776 
-.02 
.948 
.54* 
.014 
-.17 
.466 
-.02 
.925 
.49* 
.029 
2. Descriptive praise  
    p 
 1 .59** 
.006 
.12 
.613 
-.24 
.306 
.59** 
.007 
.43 
.058 
-.03 
.907 
-.19 
.415 
-.25 
.282 
-.20 
.405 
3. Global praise 
    p 
  1 -.06 
.788 
.22 
.362 
.44 
.052 
.27 
.244 
.12 
.618 
-.11 
.636 
-.23 
.332 
-.06 
.811 
4. Instruction 
    p 
   1 -.13 
.599 
.21 
.384 
-.25 
.297 
.32 
.165 
-.34 
.143 
-.11 
.635 
.51* 
.022 
5. Presents food 
    p 
    1 -.11 
.658 
.18 
.451 
.09 
.706 
-.11 
.647 
-.01 
.973 
.27 
.259 
6. Eating comments 
    p 
     1 .31 
.191 
-.10 
.633 
-.40 
.078 
-.14 
.560 
-.12 
.608 
7. Effective strategy use 
    p 
      1 -.31 
.185 
-.32 
.166 
-.46* 
.041 
-.33 
.150 
8. Aversive contact 
    p 
       1 -.06 
.813 
.10 
.672 
.61** 
.004 
9. Aversive instruction 
    p 
        1 .59** 
.007 
-.27 
.256 
10. Aversive eating 
comment 
    p 
         1 -.09 
.701 
11. Ineffective strategy use 
    p 
          1 
Note: **p < .01, *p < .05 
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Table 4 
Hierarchical regression of maternal age, education, weight, instruction, aversive contact and ineffective strategy use on infant food refusal 
Variable IFR 
DV 
M Age M Educ M 
Weight 
IN C- SU- β SE(β) 95% CI for β t-value Sig. 
(p) 
sr2 
Lower Upper 
Step 1               
M Age .23       .30 .18 -.34 .45 1.64 .125 .09 
M Educ .15 -.00      -.01 .26 -.57 .57 -.02 .984 .00 
M Weight .15 -.03 -.19     .15 .19 -.39 .45 .76 .460 .02 
Step 2               
IN .57 -.06 .19 -.11    .48 .24 -.40 .63 2.03 .064 .13 
C- .54 -.10 .24 .18 .32   .39 .30 -.52 .75 1.31 .212 .06 
SU- .49 -.05 -.28 .10 .51 .61  .00 .34 -.74 .74 .01 .993 .00 
               
Mean .38 30.55 4.40 2.35a .58 .09 .26    R2 = .58  
SD .34 5.74 1.57 .49 .32 .16 .23    Adjusted R2 =.38 
R = .76 
  
Notes: a Maternal height and weight were measured at baseline assessment, and coded as being in the underweight (1), normal (2) or overweight 
range (3). 
 
